Objectives: Previous studies have found that individuals' health is associated with the social characteristics of their communities. However, interpreting the causality of the relationships is difficult due to a number of potential confounders on both the individual-and community-levels as well as potential selection effects. In the current article, we analyze data on health and community characteristics from Catholic order members aged 50+ living together in religious communities. We argue that the potential for confounders and selection effects is reduced in our sample. Method: We use multilevel group actor-partner interdependence models and cross-sectional questionnaire data (N = 1,041, k = 156 communities) to test whether individuals' self-rated health was associated with the level of social conflict and connectedness of their community separate from their own involvement in conflict and feelings of connectedness. Results: We find that living in communities with higher levels of conflict is associated with worse health, especially at older ages. We also find that (a) the relationship between health and own feelings of connectedness is stronger for men and (b) women report better health than men in more connected communities. Discussion: Our results offer further evidence that at least some social characteristics of the community have a causal impact on health.
The results of several studies have suggested that the social characteristics of communities (e.g., social cohesion, social capital, trust among community members) are often related to individuals' health (Chaix, Lindström, Rosvall, & Merlo, 2008; Fujisawa, Hamano, & Takegawa, 2009; Lau & Ataguba, 2015; Subramanian, Kim, & Kawachi, 2002; Yen, Michael, & Perdue, 2009) . Given that people cannot be randomly assigned to live in communities with different social characteristics to observe their health over time, to date most investigations of the potential link between community social characteristics and health have been based on observational data. In these studies, indicators of the community social environment are compared with indicators of health of the people already living in each community. Several authors have reviewed the possible biases and problems in interpreting the results of such investigations including the existence of potential individual-and community-level confounders, the difficulty of separating selection (i.e., a person's health predicts his or her being embedded in groups and communities with better/worse social characteristics) from social causation effects (i.e., the social characteristics of the group affect a person's health), and the conflation of contextual and compositional effects (Chaix, 2009; Diez Roux & Mair, 2010; Oakes, 2004 Oakes, , 2013 . Noting these difficulties, Oakes (2013) concluded that the only way to establish a causal effect of community characteristics on individual health with observational data would be to mimic an experimental design by sampling homogeneous persons residing in heterogeneous communities.
Observing Communities of Catholic Order Members to Approximate Experimental Conditions
In the current study, we approximate the experimental conditions in the spirit of Oakes (2013) by testing whether community social characteristics explain variations in health among female and male Catholic order members (i.e., nuns and monks, alternatively Sisters and Brothers) living together in religious communities. Relative to the general population, Catholic order members are a homogenous population with regards to a number of individual-level characteristics relevant for health such as occupation, income, religiousity, marital status, and living arrangements. Furthermore, the physical and socioeconomic characteristics of their communities are relatively homogenous, for instance, with regards to material living standards and access to medical services. Nonetheless, the social characteristics of their religious communities (e.g., the level of conflict and/or the degree of closeness between community members) can differ significantly. Thus, order members represent a population of relatively homogenous individuals residing in communities with homogenous physical and socioeconomic characteristics but with heterogeneous social characteristics. Furthermore, with few exceptions, Catholic order members live in the same community for most of their lives. The rare moves between communities are usually imposed by the superiors and are only to a minor extent initiated by the Sisters and Brothers themselves. Consequently, any observed relationship between the social characteristics of the community and individual health is unlikely to be due to selective mobility whereby a person's health influences where they choose to live and whether they move to a different community. In sum, Catholic order members represent a population in which it is possible to isolate-at least approximately-how community social characteristics are related to individual health independent of several individual-and community-level confounders and selection effects that have complicated the interpretation of results from previous observational studies. The similarity between Sisters and Brothers with regards to individual-and community-characteristics and the stability of organization and rules of order life across the life course also make the subpopulation of Catholic order members particularly interesting for investigating potential age and gender differences. (For more information on the lives and social contexts of order members, please see Luy, Flandorfer, & Di Giulio, 2015) .
Community Conflict, Community Connectedness, and Health Importantly, social relationships provide a mix of both positive and negative experiences which each have independent relationships with health (Rook, 2015) . In the current article, we therefore specifically investigate whether the level of conflict as well as the level of connectedness of community members are related to individuals' health. We use the term conflict to refer to discord, controversy and/or quarrel between people. Community conflict refers to the degree to which there is conflict among members of the community. Perceived connectedness is the counterpole to loneliness and refers to the extent to which a person feels socially and emotionally connected with others. Community connectedness refers to the degree to which members of the community feel connected.
Why should community connectedness and community conflict be related to individual health? Community connectedness is thought to be related to individual health through several mechanisms (for a review, see Kawachi & Berkman, 2000) . For instance, health-related information is thought to diffuse more quickly in well-connected communities. More connected communities may also be better at reinforcing positive health behaviors among its members through mechanisms of social control. More connected groups are thought to have higher levels of "cohesive efficacy" and may thus be better able to respond when a community member needs additional support due to, for example, illness, injury, or other health-related deficits. More connected communities may be better able to lobby authorities for health-promoting public goods. Finally, individuals embedded in more connected communities may also benefit from a higher sense of self-esteem and sense of belonging with positive effects on health (Kawachi & Berkman, 2000) .
To date, there has been little work on the potential mediating mechanisms between community conflict and health. Based on previous research on neighborhoods, families, and married couples, we suggest that living in communities characterized by higher levels of conflict may be associated with a lower sense of attachment to the community (Woldoff, 2002) , resulting in negative emotions and subsequent negative effects on health. Being exposed to conflict in the community may also affect health through repeated activation of the psychological and physiological stress response. Studies on the effects of marital conflict and the emotional quality of parental relationships on offspring's psychosocial functioning, physiological stress response, and health behaviors (Repetti, Taylor, & Seeman, 2002) demonstrate that being exposed to conflict can have detrimental effects on the stress response and health, even if a person is not directly involved in the conflict him or herself. Communities characterized by high levels of conflict may also offer fewer resources for recovery from stress (cf. conflict in families; Story & Repetti, 2006) .
Current Study
In the current study, we add to the literature by examining the relationships of community conflict and community connectedness with individual health using evidence from a unique sample of religious communities. In addition to main effects, we also investigate whether the relationships between health and community social characteristics vary by age and/ or by gender. We use the group actor-partner interdependence model (GAPIM; Garcia, Meagher, & Kenny, 2015) and multilevel regression analysis to appropriately separate contextual effects (differences in the characteristics of communities themselves) from composition effects (differences in the characteristics of the individuals belonging to the communities) and to account for interdependencies in the data (DiezRoux, 1998 (DiezRoux, , 2000 Duncan, Jones, & Moon, 1998) .
Method

Data Source
A sample of older (50+ years) Catholic order members in Germany and Austria were recruited to take part in a health survey. Data was collected in summer and fall 2012. The sample was recruited by contacting the leadership of various semi-contemplative and active orders. Of the 28 orders contacted, 20 agreed to participate in the study. All members aged 50 years or older of the consenting orders received a paper-and-pencil questionnaire and a return envelope by mail. Further details about sample recruitment are available elsewhere (Wiedemann, Marcher, Wegner-Siegmundt, Di Giulio, & Luy, 2014) . A total of 1,158 participants completed the questionnaire (response rate: 68.6%).
Participants were classified as belonging to the same community if they shared a common postal address. Communities were single-sex environments. We excluded participants who lived alone and participants for whom we had no data from any other community members. This procedure resulted in a final sample of N = 1,041 participants living in k = 156 communities. Just over half of the participants (59%) were women. Participants were on average M = 73.25 years old (SD = 9.44) and 43% had a university degree (13.1% of Sisters and 83.7% of Brothers). The average response rate at the community level was high (M = 80.8%, SD = 18.5). Community size ranged from 2 to 77; median community size was 14.
Measures
Health Participants indicated their overall health based on the question, "How would you rate your health in general?" using a scale ranging from 1 (poor) to 5 (very good).
Perceived connectedness
Perceived connectedness was measured with the 11 items from the Loneliness Scale from de Jong-Gierveld and Kamphuls (1985) and a scale ranging from 1 (completely agree) to 4 (do not agree). The scale items assess both the emotional (i.e., related to feelings of intimacy) and social (i.e., related to having a broader social network) dimensions of connectedness. Example items include, "I often feel rejected" (reversed) and "There are many people I can trust completely." Scale reliability was high (Cronbach's α = .85). Scores across the items were averaged. Higher scores indicate higher perceived connectedness.
Conflict
Participants used a scale ranging from 1 (agree very much) to 5 (do not agree) to respond to the face-valid item, "I often get into arguments with my Sisters/Brothers."
Control variables
Individuals indicated the day, month, and year of their birth from which we calculated their age (Wiedemann et al., 2014) . Participant gender (male/female) was based on respondents' community membership. We statistically controlled for education (low/medium/high) and community size (i.e., the number of community members) as potential confounders.
Analytic Strategy
Missing data
The majority of the participants (75.8%) had complete data. Missing data on the perceived connectedness items ranged from 7.7% to 14.2%. Missing data on the conflict item was 10.2%. Missing data across all other variables was low (≤1.5%). To preserve power, we used the multiple imputation procedure from SPSS 22 to produce 10 data sets with missing values imputed. Analyses were conducted on the 10 imputed data sets. Unless otherwise noted, we report and interpret the pooled statistics which account for the uncertainty of the estimates due to missing data.
Statistical analysis
We first used SPSS 22 to analyze the descriptive statistics and the bivariate correlations between all study variables. Next, we analyzed the multivariate relationships between health on the one hand and the individual-and community-level social characteristics on the other hand. We followed the guidelines of the GAPIM (Garcia et al., 2015) to account for the interdependencies among community members and to determine the unique effects of individual and community social characteristics. The GAPIM examines the relationship between each participant's own involvement in conflict and perceived connectedness with his/her own health (actor effects), as well as the relationship between conflict and perceived connectedness of the other community members and the actor's health (community effects). We therefore calculated the mean conflict of the other community members (community conflict) and the mean perceived connectedness of the other community members (community connectedness) for each individual. Note that in the GAPIM the actor's response is excluded from the calculation of the community means. In order to be able to check whether age and/or gender moderated the relationship(s) between actor health and actor and community social characteristics, we calculated four gender interactions and four age interactions: gender/age by actor conflict, actor perceived connectedness, community conflict, and community connectedness.
We then used HLM 7.0 software (Raudenbusch, Bryk, & Congdon, 2004) to conduct a linear multilevel regression analysis with actor health as the dependent variable. Individuals were nested within communities in the multilevel model. We started the multilevel analysis with an empty model (intercept only; no predictors). In a second step, we added just the control variables (age, gender, education, community size). Next, we ran a main effects model (control variables, actor and community conflict and connectedness). Finally, we added the gender and age interactions to the model. In accordance with the GAPIM, the community effects were used as predictors on the individual level. In each of the models, actor conflict, actor perceived connectedness, community conflict, and community connectedness were grand mean centered. Age was centered on 50, the age of eligibility of the study. All other variables were uncentered.
In a final step, we used the online tool from Preacher and colleagues to probe the significant interaction terms (Preacher, Curran, & Bauer, 2003) . The online tool allows users to calculate the simple intercepts and simple slopes at specific values of a moderator, to test whether the simple intercepts and simple slopes differ significantly from zero using t-tests, as well as to identify the region of significance, that is, the range of values of one predictor for which the simple slope of another predictor is statistically significant different from zero. Specifically, we used the tool to calculate and test the significance of the simple intercept and slope terms for men and for women separately and for participants aged 50, 65, and 80 years. Table 1 displays the descriptive statistics and bivariate correlations. The highest correlation was between gender and high education (r = −.70) reflecting the different educational levels of female and male order members (see sample description above). All other bivariate correlations were moderate or low in magnitude, suggesting no major problem with multicollinearity among the independent variables.
Results
The results of the empty model indicated that a small but significant proportion of the variance in actor health was associated with community membership (4.5%; p = .013). Actor health did not statistically differ between communities after we statistically controlled for age, gender, education, and community size (p = .082). The change in variance between the empty model and the model with the control variables indicated that the control variables explained 7.6% of the individual-level variance in self-rated health. Table 2 displays the results of the main effects and main effects with interactions models. In the main effects model, younger age, high education, higher actor perceived connectedness, and lower community conflict were each significantly related to better actor health. The significant interaction terms in the model with the main effects and the gender and age interactions indicated that the relationships between actor health and both actor perceived connectedness and community connectedness depended on the actor's gender, and that the relationship between actor health and community conflict depended on the actor's age. The change in variance between the model with just the control variables and the model with the main effects and the gender and age interactions indicated that the actor and community social characteristics explained 4.9% of the individual-level variance in self-rated health.
Further graphical and statistical analysis revealed the specific nature of the gender and age interactions. As displayed in Figure 1 , the relationship between actor perceived Figure 2 , the relationship between community connectedness was negative for men but positive for women [simple slopes for men: b = −0.21 (0.11), t(869) = −2.01, p = .0453; simple slope for women: b = 0.28 (0.04), t(869) = 6.27, p < .001]. The region of significance analysis indicated that women reported significantly better health than men in communities with more than 0.03 SD above mean community connectedness.
Finally, as displayed in Figure 3 , the relationship between community conflict and actor health was stronger at older relative to younger ages 
Discussion
Previous research on the potential link between social characteristics of communities and individual health has been criticized based on a number of problems including potential confounders, potential selection effects, and the conflation of contextual and compositional effects (Chaix, 2009; Diez Roux & Mair, 2010; Oakes, 2004 Oakes, , 2013 . To reduce these problems, in the current study we approximated experimental conditions by analyzing data from Catholic order members living together in religious communities. We found evidence that community conflict (main effect and age interaction) and community connectedness (gender interaction) were both related to individual health. The probability that the current results are biased due to confounders is low because of the relatively homogenous individual characteristics of order members (e.g., income, occupation, religiousity) and the relatively homogenous physical and socioeconomic characteristics of their communities. Our results are unique in that the relationships between the community characteristics and individual health cannot be attributed to common method bias (since the information about community conflict and community connectedness and individual health came from different individuals) and are unlikely to arise from selection effects (due to the low mobility of order members). By approximating experimental conditions, the current study reduces the uncertainty in drawing causal inferences about the relationships between community social characteristics and health (see Glass, Goodman, Hernán, & Samet, 2013 for an in-depth discussion of causal inference in public health). Thus, the results of this study offer further evidence that social characteristics of the community may indeed be causally related to individual health.
In the current study, we found that individuals living in communities characterized by higher levels of conflict reported worse health, independent of their own involvement in conflict. To date, studies of community conflict and health have been rare. It is therefore difficult to interpret our finding that individuals' health is related with community conflict in the context of the existing literature. Based on previous research on neighborhoods, families, and married couples, we have suggested that living in communities characterized by higher levels of conflict may be associated with a lower sense of attachment to the community (Woldoff, 2002) , lower psychological well-being and higher physiological stress (Repetti et al., 2002) , and lower likelihood that a person will benefit from interactions with community members in a way that may help them to recover from other sources of stress (Story & Repetti, 2006) . We found evidence that the relationship between actor health and community conflict was stronger among older participants. Evidence from other studies has likewise revealed age differences in how people react to and are affected by social conflict (Almeida, 2005; Birditt, 2014; Luong & Charles, 2014) .
Interestingly, unlike in previous studies (Lund, Christensen, Nilsson, Kriegbaum, & Hulvej Rod, 2014) , we did not find evidence that individuals involved in higher levels of conflict themselves had worse health. This may be because being involved in conflict necessitates a certain level of vitality (i.e., better health). Hence, the crosssectional relationship between conflict and health (as in the current study) may differ from the prospective relationship between conflict and health observed in other studies. Given that both health and social functioning tend to change with age, the relationships between actor health and actor and community conflict are likely to be very complex, especially among older adults. We therefore encourage future research regarding age as a potential moderator of the relationships between health and the social characteristics of an individual and his or her community.
In line with many previous studies, we found that people who felt more connected with other people (i.e., less lonely) also reported better health (Holt-Lunstad, Smith, Baker, Harris, & Stephenson, 2015) . We also found evidence that women living in more connected communities reported particularly good health. The gender-dependent relationship between community connectedness and individual health observed in the current study is also partially in line with previous research which has found associations between community social characteristics similar to connectedness (e.g., trust, social cohesion among neighborhood residents) and indicators of health (Chaix et al., 2008; Fujisawa et al., 2009; Lau & Ataguba, 2015; Subramanian et al., 2002; Yen et al., 2009) , at least among certain subgroups. Studies of married couples have likewise suggested that people have better health when their close social network members (e.g., the spouse) are embedded in closer and more supportive social networks independent of the characteristics of their own social network (Ryan, Wan, & Smith, 2014; Uchino, Smith, Carlisle, Birmingham, & Light, 2013) . Our finding that women seem to profit more than men from community connectedness is consistent with the results from Eriksson, Ng, Weinehall, and Emmelin (2011) who also found that women, but not men, in communities with higher levels of community connectedness indicated better self-rated health (Eriksson et al., 2011 ).
Women's health is often thought to be more closely associated with the quality of their interpersonal relationships in part due to women's stronger orientation toward social relationships (Cross & Madson, 1997) . There is some evidence that men and women are differentially affected by the positive and negative aspects of their marital life (Kiecolt-Glaser & Newton, 2001 ) as well as the social characteristics of their communities (Eriksson et al., 2011; Kavanagh, Bentley, Turrell, Broom, & Subramanian, 2006; Poortinga, Dunstan, & Fone, 2007; Skrabski, Kopp, & Kawachi, 2003; Stafford, Cummins, Macintyre, Ellaway, & Marmot, 2005 ). In the current study, we found a more complex relationship between gender and social charactersitics. On the one hand, we found that the relationship between personal feelings of connectedness and health was in fact stronger among men. At the same time, however, our results also suggest that women seem to profit more than men from higher levels of community connectedness. Thus, the current results therefore do not support the suggestion that women are universally more affected by social characteristics than men. Rather, the current results suggest that men may be more sensitive to the characteristics of their own social relationships than women, while women may be more sensitive to the characteristics of the relationships among the people in their environment. Supplementary analyses indicated that neither ceiling or floor effects can explain the gender differences since there were no meaningful gender differences with regards to the range, mean, or standard deviation of actor perceived connectedness, community connectedness, or health. There is some evidence that women's health is more strongly related to emotional aspects of perceived connectedness, while men's health is more related to the social aspects of perceived connectedness (Iwasaki et al., 2002) . Because our measure included both emotional and social aspects of perceived connectedness/loneliness, it is also unlikely that a gender-bias in our operationalization of perceived connectedness explains the observed gender differences.
Potentially, the gender differences observed in the current study might be due to how the men and women in our sample have been socialized. Traditionally, women have been socialized to become caregivers (Chodorow, 1978) , which may have made them more attune to the social characteristics of their communities. Although Sisters do not act as caregivers for their biological families, their occupations are nevertheless much more related to caregiving (e.g., teachers, nurses) than monks' occupations (predominantly priests). The gendered opportunities of the Brothers and Sisters are also reflected in the high, negative correlation between gender and high education (Table 1) , consistent with the fact that women in Germany and Austria born before the 1960s did not have as much access to higher education as men. While the lives of nuns and monks are still clearly influenced by traditional gender roles, one unique aspect of order life is that, in contrast to the general population, a gender-based division of "care work" (e.g., childcare, taking care of sick family members, investing in maintaining and improving relationships) does not take place in communities of monks and nuns. This is because nuns and monks live in single-sex communities and because nuns and monks have the same living arrangements (nonmarried, no children, living together in communities). Monks may therefore do relatively more "care work" than men in the general population, and nuns potentially less "care work" than women in the general population. The different allocation of care work between male and female order members relative to men and women in the general population may explain why the relationship between perceived connectedness and health was in fact stronger among the men in our sample, in contrast to previous research.
The current study has a number of strengths including a high response rate on the individual-and communitylevels and the use of appropriate analysis to separate individual (actor) effects from contextual (community) effects. Nevertheless, the current results should be interpreted in light of a number of limitations. We only had data from community members who were 50 years or older. Thus, the community social characteristics do not take into account the conflict and connectedness of younger community members. Because of the dramatic decrease in entries since the 1960s, there are in fact very few order members under 50 years old (Luy et al., 2015) . We therefore do not believe that the absence of data from younger order members represents a meaningful limitation. There is also some ambiguity regarding the direction of the relationships since our analyses are based on cross-sectional data. Longitudinal studies would be needed to confirm the directional relationship between community social characteristics and individual health. Studies which measure changes in the community social characteristics and changes in individual health over time would be especially helpful. Further, more detailed analyses with alternative measures of health (e.g., multiple items, objective measures) and studies that include measures of potential mediating mechanisms (e.g., psychological well-being, physiological stress, health behavior) are needed to confirm our results. This would also help to determine whether the relationships we found between community social characteristics and individual health are rooted in specific dimensions of health.
We have argued that our analysis of order members has distinct advantages for approximately isolating the relationship between community social characteristics and health due to the control of several potential individual-and community-level confounders and the low mobility of our participants. When interpreting the results, it is important to note that the religious communities in the current study were relatively proximal relative to the types of communities (e.g., states, regions, neighborhoods) in some other studies of the relationship between community characteristics and health. We argue that smaller, more proximal living environments are more relevant for individual health, especially when social interactions (and the resulting physiological stress, emotions, attitudes, and cognitions) are thought to be the underlying mediating mechanisms linking community social characteristics to individual health (Eriksson et al., 2011) . It is also unclear whether results based on communities of order members are generalizable to other types of communities and social groups found in the general population. For instance, the religiosity of our participants may limit the applicability of our results to the general population, since religion can have profound effects on interpersonal interactions and the management of interpersonal conflict (Cohen, 2015) . Furthermore, there is evidence that Catholics are more collectivistic than Protestants (and less collectivistic than Jews) (Cohen & Hill, 2007) . That is, relative to Protestants, Catholics tend to define themselves more in terms of their interpersonal relationships and their communities. Perceived and community connectedness along with perceived and community conflict may be more strongly related to health of the highly religious Catholics in the current sample relative to members of more individualistic populations, and less strongly related to health relative to members of more collectivistic populations. Finally, the rules of order life determine many health behaviors (e.g., low alcohol and tobacco consumption especially among Sisters, daily prayer and meditation). The relationship between individual and community social characteristics and health may therefore be stronger within the general population because of the additional possibility for individual and community social characteristics to affect health via behavioral pathways.
Importantly, we argue that our results are relevant for the general population because communities of order members bear meaningful similarities to family networks (Luy et al., 2015) . Specifically, family networks in the general population are similar to the communities of order members analyzed in the current study with regards to the inclusion of nonkin members, size, stability, and the ambivalent nature of relationships. For instance, evidence from a representative study of the non-institutionalized Dutch adult population suggests that older people often consider nonkin (e.g., friends, neighbors) to be "family" members (Voorpostel, 2013) . People name on average about seven people in their family network, and the size of the family network is stable across the life course (Wrzus, Hänel, Wagner, & Neyer, 2013) . Finally, in the general population, older adults' negative social exchanges, like their positive exchanges, tend to occur in their family relationships and friendships (Sorkin & Rook, 2004) . Due to the similarities between the characteristics of the religious communities in the current study and family networks in the general population, we believe that future research which seeks to replicate the current results using data from family networks would be especially fruitful. 
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